Abstract-The purpose of this study was to identify patterns of academic burnout in 730 Chinese middle school students, and to link the burnout patterns with academic motivation. Using cluster analysis, we identified four motivation groups: (a) distressed group, (b) persevering group, (c) laissez-faire group, and (d) well-functioning group. The results of optimal scaling procedures indicated that grade level and motivation variables (intrinsic and extrinsic motivation, and amotivation) were good discriminators among the four clusters. Specifically, variation on self-determination motivation characteristics was demonstrated among different academic burnout profiles: distressed students had the highest scores on a motivation and external motivation. In contrast, well-functioning students had the highest scores on intrinsic motivation. For persevering and laissez-faire students, there was no significant difference on intrinsic motivation. However, persevering students reported higher scores on a motivation and external motivation than laissez-faire students.
I. INTRODUCTION
defined burnout as a syndrome of emotional exhaustion and cynicism that occurs among individuals who performed -people work‖ of some kind (e.g., health care, education, and social work) [1] . Lately, the concept of burnout was expanded to include all types of students. Students' academic burnout exists because students' core activities can be considered as a kind of -work‖ [2] - [5] . Academic burnout is hypothesized to consist of three conceptually distinct but empirically related dimensions: exhaustion due to study demands, cynical and detached attitude toward one's studies, and feelings of incompetence as a student [3] , [6] .
The multidimensional theory of burnout is presumed to include the dimension of exhaustion plus two other dimensions such as response toward others (cynicism), and response toward self (reduced personal accomplishment) [7] . In addition, there are two more major theoretical approaches informed the study of profiles of academic burnout: the Job Demands-Resources model (JD-R) [8] and process models [9] . Based on these theories, it is reasonable to propose that burnout profiles consisting of multiple clusters should be Manuscript received November 15, 2012 ; revised January 16, 2013 . Xiaozhou Zhang is with the Department of Educational Psychology, University of Alberta, Canada, T6G1K7 (e-mail: xzhang15@ualberta.ca).
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explored rather than the uni-dimensional clusters. Person-oriented approaches have been used in multicultural educational setting to explore academic motivation in Canada [10] , academic coping in the United States [11] , achievement goal orientation in Finland [12] and academic burnout in South Korea [13] . Across these studies, focusing on individuals instead of variables allowed for the identification of homogeneous groups of students who share similar psychological characteristics. It is particularly important that research investigating burnout include the exploration of multiple dimensions.
Many Chinese parents agonize over their children's motivational profile--I'm worried that my child is not motivated at school‖-but according to Self-Determination Theory (SDT), motivation beliefs are not global and undifferentiated, and it is the quality of motivation that is the key to academic success [14] . SDT conceptualizes motivation from amotivation or unmotivated to extrinsic motivation to intrinsic motivation that reflects the extent to which behavior originates from the individual in question.
Deci & Ryan [15] addressed that social contexts people embedded in will affect their varied basic needs and type of motivation, which thus influence their wellness and effectiveness. A number of empirical studies have focused on examining the relationship between motivation and mental health issues such as stress [16] , [17] , subjective well-being [12] , [18] , and burnout [19] , [20] . Little research focused on relationship between academic burnout and motivation on a person-oriented perspective. The purpose of the current study is to identify profiles of academic burnout among Chinese adolescents and also to explore the gender, grade and motivation differences among various types of academic burnout.
II. METHODS

A. Participants and Procedure
The participants in this study were 730 adolescents (44% female) enrolled in one middle school and one regular secondary school in northern China. The schools were chosen according to convenient and random policy. The schools were in a middle SES area of the city, and almost all students at the schools were from the local community.
In China, the education is divided into three categories: basic education including pre-school, primary and regular secondary education; higher education; adult education. In this study, middle school participants were 130 seventh grade students (43% female), 131 eighth grade students (40% female), and 146 ninth grade students (45% female).
Secondary school students were 123 tenth grade students (43% female), 124 eleventh grade students (49% female), and 76 twelfth grade students (43% female). Participants were volunteers who completed a self-report questionnaire on motivation and burnout during a break between classes. Response rate was 98.6% and the questionnaires were administered in the classroom and collected immediately upon completion.
B. Measurements 1) Academic motivation
We used a 30-item version of the Academic Self-Regulation Questionnaire (SRQ-A), previously used in Asian contexts by in Korea [21] . The scale was created by Ryan and Connell (1989) in the United States [22] . The SRQ-A consists of five scales: external regulation (6 items); introjected regulation (6 items); identified regulation (6 items); intrinsic motivation (6 items); amotivation (6 items). All items were scored on a 6-point Likert scale from -very untrue‖ to -very true‖. Previous versions of the SRQ-A were showed good psychometric properties, with evidence of reliability (Cronbach's alpha range from .76 to .81) and validity [22] . The questionnaire was translated into Chinese by the first author, with the validity of the translation ensured by careful back-translation conducted by two bilingual experts.
In the present study, internal consistency for the scores of all 30 items was .78 and the reliability coefficients for each of the subscale scores were: 0. 83 for external regulation, 0.77 for introjected regulation, 0.85 for identified regulation, 0.91 for intrinsic motivation, and 0.84 for amotivation. Confirmatory factor analysis (CFA) supported the construct validity of the translated measure ( 2 /df=2.96, CFI=.93, RMSEA=.05).
2) Academic burnout
The Maslach Burnout Inventory-Student Survey (MBI-SS) [6] is a 15-item version of Maslach Burnout Inventory (MBI) adapted for use with students. Hu & Schaufeli (2009) examined the factorial validity of the Chinese version of the MBI-SS with results indicating that the scale could be used to assess burnout in Chinese students [23] . The MBI-SS includes three scales: exhaustion (EX; 5 items), cynicism (CY; 4 items), and efficacy (EF; 6 items). All items re scored on a 7-point Likert scale from 0 (never) to 6 (always). Higher scores on EX and CY and low scores on EF indicate higher levels of burnout. Values of Cronbach alpha in the Chinese sample were acceptable [23] . The questionnaire was adapted according to middle schooling cultural background in this study.
In the present study, internal consistency for the scores of all 15 items was .88 (Cronbach's alpha), with reliability coefficients for the subscale scores as follows: .81 for exhaustion, .84 for cynicism, and .84 for efficacy. Confirmatory factor analysis (CFA) supported the construct validity of the translated measure ( 2 /df=3.84, CFI=.95, RMSEA=.06).
C. Data Analysis
For the academic burnout profiles, students with similar patterns of academic burnout were identified through K-Means Cluster Analysis. In this analytic approach, K-Means Cluster Analysis is a method of cluster analysis which aims to partition n observations into k clusters in which each observation belongs to the cluster with the nearest mean. After having established the different academic burnout groups, Optimal Scaling Procedure was used to discover which variables contributed to cluster group separation. The idea behind Optimal Scaling Procedure is to assign numerical quantifications to the categories of each variable, thus allowing standard procedures to be used to obtain a solution on the quantified variables. Academic burnout profiles, gender and grade were defined as nominal and the dimensions of motivation (external, introjected, identified, intrinsic, amotivation) were defined as numeric in the analysis. Finally, ANOVA and Chi-square analyses were conducted in order to examine burnout group differences in terms of motivation, gender, and grade.
III. RESULTS
A. Academic Burnout Profiles
Before analyzing the data, missing values were replaced using linear interpolation and the items of the efficacy scale on the MBI-SS were reversed (and renamed -Efficacy Reduction‖) in order to ease comparison with the other MBI-SS scales. The three subscales of MBI-SS were standardized, and then K-Means Cluster Analysis was used to replicate the hypothesized four groups of Academic Burnout (i.e., distressed, laissez-faire, persevering, and well-functioning) as proposed by Lee et al., (2010) . The results of the cluster analysis of Academic Burnout are presented in Fig. 1 . Results showed that the first cluster-distressed students-(n = 92, 12.6% of students) had high exhaustion, cynicism and efficacy reduction, suggesting overall high levels of burnout, coupled with little confidence in their capabilities to ameliorate the situation.
The second cluster of students-persevering students-(n = 177, 24.2% of students) had high levels of exhaustion and cynicism, coupled with low efficacy reduction, suggesting a group of students who report high levels of stress (i.e., exhaustion and cynicism), but who retain confidence in their capabilities.
The third cluster-laissez-faire students-(n = 132, 18.1% of students) displayed high efficacy reduction, coupled with low scores on exhaustion and cynicism. The profile of this cluster of students suggests a group with low confidence, which may put less effort and focus on their study in order to avoid feeling distress. Graphically, the shape of this cluster presents a mirror image of students in the persevering group. The forth cluster-well-functioning students-(n = 329, 45.1% of students) reported low exhaustion, cynicism and efficacy reduction scores. The profile of this cluster of students suggests a group that presents with high engagement for studying, and the belief that studying will increase their academic achievement. Graphically, the shape of this cluster provides a mirror image of students in the distressed group.
B. Contribution of Motivation to Separation of Burnout Clusters
We used optimal scaling procedure to investigate the variables that contributed to separation of the four burnout clusters. To that end, we examined how gender, grade, and six types of motivation (intrinsic, integrated, identified, introjected, external, and amotivation) contributed to cluster group separation. The four clusters of academic burnout, gender, and grade level were defined as nominal level, and self-determination motivation was defined at the numeric level. The main results of the optimal scaling regression are presented in Table I . The regression model accounted for 43.1% of the variance of cluster group with five variables (gender, grade and three sub-dimensions of self-determination motivation). Amotivation had the largest absolute coefficient (Beta=-.423, p<0.001), followed by external (Beta=-.189, p<0.001) and intrinsic (Beta=.174, p<0.001). Grade was also statistically significant.
In Table I , amotivation had the partial correlation of -0.414 that indicates it could explain 17.140% of the variance of the clusters controlling effects of other variables. External and intrinsic had the partial correlation of -0.197 and 0.162 that means they could account for 3.881% and 2.624% of the variance of the clusters removing effects of other variables. Grade could explain 1.488% (0.122) as well.
For the column of tolerance which examines multicollinearity among predictors, all of the values were larger than 0.45 which was larger than the critical value 0.2 that meant that all of the predictors were not correlated to each other very well and the problem of multicollinearity could be ignored.
Then  2 and ANOVA analyses were calculated to figure out the characteristics of Academic Burnout in terms amotivation, external and intrinsic motivation. The results were demonstrated in Table II. It revealed that there were significant differences of grade on cluster classification (χ 2 =48.887, P<0.001). Specifically, the percentage of ‗Well-functioning students' decreased from 66.9% to 34.2% and ‗Distress students' increased from 3.8% to 17.1% along with the increasing of grade level. Comparing to other grade levels, eighth students took up the highest percentage (26%) of the laissez-faire group who had lower scores on exhaustion and cynicism and higher scores on efficacy reduction; the tenth students took up the highest percentage (35%) of the persevering group who had higher scores on exhaustion, cynicism and lower scores on efficacy reduction.
It showed that there were significant differences of clusters on amotivation (F=166.230), External (F=69.848) and Intrinsic (F=79.756). Specifically, distressed students had the highest scores on amotivatoin and external, in contrast, Well-functioning students had the highest scores on Intrinsic. For persevering and Laissez-faire students, there were no significant differences on Intrinsic. However, Persevering students reported higher scores on amotivation and external than the laissez-faire students.
IV. DISCUSSION
Based on the response of Chinese students, participants were classified into four identified groups: Distressed, Persevering, Laissez-faire and Well-functioning groups that supported Hypothesis 1, consistent with the previous research based on Korean sample.
The highest percentage of cluster was the well-functioning group (45.1%) which was an optimistic result. Students in this group reported lowest scores on exhaustion, cynicism and efficacy reduction. Most of them had extra energy and they would like to put efforts on academic study because of their sufficient confidence on competence about studying. However, there were also 12.6% students who were classified into the distressed group in which students reported the highest scores on exhaustion, cynicism and efficacy reduction. Students in this group may suffer from emotional exhaustion, lack of enthusiasm on academic study and demonstrate helplessness regarding their studies to some extent.
Moreover, there were also 24.2% and 18.1% students who were classified into ‗persevering students' who felt distress but they had confidence and were still hard working on their study and ‗laissez-faire students' who had less confidence and may put less effort and focus on their studying in order to avoid to feeling distress, respectively. For persevering and Laissez-faire students, there are no significant differences on intrinsic motivation. It means different results would be led to by the same level of intrinsic motivation. However, Persevering students reported higher scores on amotivation and external motivation than Laissez-faire students that indicates students who have no motivation or motivated by the outside would have an influence on individuals' emotional experience, not self-efficacy. More variables should be involved to predict the burnout profiles clearly.
V. CONCLUSION
Four types of students were identified concerning academic burnout: distress, persevering, laissez-faire and well-functioning. In addition, distressed students had the highest scores on amotivatoin and external motivation; well-functioning students had the highest scores on intrinsic motivation. No significance with intrinsic motivation between persevering and laissez-faire students. However, Persevering students reported higher scores on amotivation and external than laissez-faire students.
Although some interesting results were revealed, some limitations could be improved in the future. 1) Longitudinal research should be conducted in future to examine causeeffect relationship; 2) academic performance should be involved to solve practical problems in school setting; 3) cross-cultural research could be considered and there would be different profile types by demographics and other variables.
VI. IMPLICATION
This study contributes to current research on academic burnout in three main respects.
First, the study is among the first to examine burnout and motivation in Chinese secondary school students.
Second, the results of the person-centered analysis replicate the four distinct groups of students earlier proposed by Lee (2010) [13] , and shows distinct motivation profiles for these four groups.
Third, results revealed that the percentage of distressed students increased with grade level through middle and high school. The result was consistent with previous research [24] [25] which found that shows motivation declining for some students through adolescence. Conservation of Resources theory (COR) [26] , [27] suggests that individuals will experience burnout when requirements and resources became unbalanced, especially when there are increasing requirements but declining support. In addition, based on the Stage-Environment Fit theory, Grimshaw, et al., [28] argued that the school's environment needs to include additional support as requirements change and students' interests and engagement change as they mature. If these changes are not made, students will disengage psychologically and then physically from school. As adolescents progress through school, additional demands from academic tasks are coupled with no change in level of psychological support, leading to our finding of a higher percentage of distressed students in higher grades.
